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ABSTRACT OF THE DISCLOSURE 

A hydraulic system for controlling a two-way hydraulic 
cylinder and including a pair of normally closed check 
valves for preventing the return of ?uid from either side 
of the cylinder, a pair of opposite coaxial pilot pistons 
actuatable to respectively open the check valves, and a 
control valve for porting pressurized ?uid to either side 
of the cylinder and to the pilot pistons to open the check 
valve and dump the unpressurized side at the cylinder, 
or for porting pressure only to the pilot pistons to open 
both check valves, dumping both sides of the cylinder. 

This invention relates to a hydraulic control system 
and more particularly to an improved hydraulic control 
system having hydraulically actuated check valves for 
interrupting the return of ?uid from a pressure actuated 
motor. 
The improved control system has particular utility on 

a tractor for controlling a two-way hydraulic cylinder 
which positions a ground-working implement or the like. 
It is known to provide check valves in such a system to 
prevent the ?ow of ?uid from the pressurized side of 
the cylinder in order that the position of the loaded cylin 
der may be maintained. It is also known to provide 
hydraulically actuated pistons which unseat the check 
valves to permit the exhaust of either end of the cylinder. 

In the operation of certain ground-working implements, 
such as scrapers or the like, in addition to the normal 
“raise” and “lower” positions of the two-way cylinder 
wherein alternate ends of the cylinder are pressurized, 
it is desirable to have another position in which both ends 
of the cylinder are exhausted for free ?oating movement 
of the implement. However, previous systems, utilizing 
hydraulically controlled check valves, have not provided 
for such a “?oat” position, the hydraulically actuated 
piston or pistons, which control the check valves, being 
designed to actuate only one check valve at a time, per 
mitting the exhaust of only one end of the cylinder. 

According to the present invention, there is provided 
a novel control valve assembly, having hydraulically 
actuated check ‘valves to maintain the position of the 
loaded cylinder, and also having means for simultaneously 
opening both check valves to permit ?oating movement 
of the cylinder. 
A more speci?c object is to provide such a control 

valve assembly with hydraulically actuated piston means 
which open alternate check valves to permit exhaust of 
either end of a hydraulic cylinder or will simultaneously 
open both check valves to provide ?oating movement of 
the cylinder, and further to provide such piston means in 
the form of two coaxial pistons which can be actuated 
in unison in either direction to alternately open the check 
valves, or split and actuated in opposite directions to 
simultaneously open both check valves. 
Another object is to provide such a control valve 

assembly which is of simple and compact construction, 
easy to manufacture and maintain. 
These and other objects will become apparent in the 

following detailed description and accompanying drawing 
wherein the sole ?gure is a combined sectional and 
schematic view of the hydraulic system, showing the 
check valve portion of the control valve assembly in 
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section, and schematically showing the remainder of the 
system, the control valve assembly being shown in a 
neutral condition. 
The hydraulic system includes a control valve assembly, 

indicated in its entirety by the numeral 10, and including 
a body 12, part of which is shown in section. The body 
12 has an inlet port 14 communicating with a source of 
?uid pressure 16 via a conduit 18 and an exhaust port 20 
communicating with a reservoir 22 via a conduit 24, ?uid 
from the reservoir 22 being supplied to the ?uid pressure 
source 16 through a conduit 26. 
A hydraulic motor 28, in the form of a double acting 

hydraulic cylinder or ram, includes a cylinder 30 and a 
piston 32 movable within the cylinder in response to a 
pressure differential between the opposite ends 34 and 
36 of the cylinder. One end 34 of the cylinder is con 
nected to a ?rst motor outlet passage 38 in the body 12 
by a conduit 40, and the other end 36 of the cylinder is 
connected to a second motor outlet passage 42 in the 
body 12 by a conduit 44. 
A cylindrical bore 46 extends through the body 12 and 

is transversely intersected by the motor outlet passages 
38 and 42. Three valve passages 48, 50, and 52 com 
municate with the bore 46 between the motor outlet 
passages 38 and 42, the passages 48 and 38 and the 
portion of the bore 46 between said passages, forming a 
?rst passage means through the valve body 12, and the 
passages 52 and 42, and the portion of the bore 46 be 
tween said passages, forming a second passage means 
through the body 12. 
A pair of cylindrical valve seats 58 and 60 are respec 

tively mounted in the bore 46 between the passages 48 
and 38 and between the passages 52 and 42, the valve 
seats 58 and 60 having axial ori?ces 62 and 64 respec 
tively. The opposite ends of the bore 46 are closed by 
a pair of caps 66 and 68, and the ori?ces 62 and 64 are 
respectively closable by spherical check valves 70 and 
72 biased against the respective valve seats 58 and 60 by 
compression springs 74 and 76, the spring 74 acting 
between the cap 66 and the valve 70, and the spring 76 

' acting between the cap 68 and the valve 72. The valves 
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70 and 72 are unseated against the bias of the springs 
74- and 76 when they are subjected to ?uid pressure from 
the passages 48 and 52 respectively and normally prevent 
the return of ?uid from the passages 38 and 42. The 
movement of the valves 70 and 72 is limited by axial 
projections 78 and 80 on the respective caps 66 and 68. 
A pair of pistons 82 and 84 are slidable in the bore 46 

between the valves 70 and 72, the pistons having opposite 
faces 86 and 88 and axial shaft portions 90 and 92 sub 
stantially smaller in diameters than the ori?ces 62 and 64, 
the terminal ends 94 and 96 of the shaft portions 90 and 
92 respectively extending through the ori?ces 62 and 64 
and to engage the valves 70 and 72. 
A spool type control valve 98, shown schematically in 

the drawing, is axially shiftable via an actuating means 
99 into four alternate positions, establishing ditferent con 
nections between the inlet 14 and the exhaust port 20 
and the passages 48, 50 and 52. 

In operation, when the valve 98 is in neutral position, 
as shown in the drawing, the inlet 14 is blocked and the 
passages 48, 50 and 52 are connected to the exhaust port 
20 and consequently to the reservoir 22. Since there is 
no ?uid pressure in passages 48, 50, or 52, no force is ex 
erted on either piston 82 or 84, and the springs 74 and 76 
maintain the valves 70 and 72 in a closed position, pre 
venting the ?ow of ?uid from either end of the cylinder 30‘. 
When the valve 98 is moved to its “raise” portion, to the 

right in the drawing, the inlet port 14 is connected to 
the passage 48, the passage 50 is blocked, and the passage 
52 is connected to the exhaust port 20. The pressure in 
the passage 48 opens the valve 70 against the bias of the 
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spring 74, supplying ?uid under pressure to the lower end 
34 of the cylinder 30 via the outlet passage 38 and the 
conduit 40. The pressure in the passage 48 also exerts a 
force on the piston 82, moving the pistons 82 and 84 
in unison toward the valve 72, to the right in the drawing, 
the end 96 of the piston 84 engaging and unseating the 
valve 72 against the bias of the spring 76, permitting the 
exhaust of ?uid from the upper end 36 of the cylinder 
30 via the conduit 44, the passage 42, the ori?ce 64, the 
passage 52, and the valve 98. 
When the valve 98 is moved to its ‘lower” position, to 

the left in the drawing, the inlet port 14 is connected to 
the passage 52, the passage 50 is blocked, and the passage 
48 is connected to the exhaust port 20, reversing the pre 
vious condition. The pressure in the passage 52 moves 
the pistons 84 and 82 in unison, to the left in the drawing, 
to unseat the valve 70, permitting the exhaust of the lower 
end 34 of the cylinder 30, the pressure also unseating the 
valve 72 and pressurizing the upper end 36 of the cylin 
der 30. 
The “?oat” position of the valve 98 is obtained by mov 

ing the valve 98 to its extreme position, to the left in 
the drawing, connecting the inlet port 14 to the passage 
50 and connecting the passages 48 and 52 to the exhaust 
port 20. The pressure in the passage 50 exerts opposite 
forces on the opposite piston faces 86 and 88, moving 
the pistons 82 and 84 in opposite directions to unseat 
both check valves 70 and 72 and permit the return of 
the ?uid from both ends 34- and 36 of the cylinder 30. 
Since both ends of the cylinder 30 are connected to ex 
haust, the piston 32 is free to move in either direction, 
providing the desired ?oating action. 

Other features and advantages of the present invention 
will readily occur to those skilled in the art, as will many 
modi?cations and alterations in the preferred embodi 
ment of the invention described herein, all of which may 
be achieved without departing from the spirit and the 
scope of the invention. 
What is claimed is: 
1. A hydraulic control system comprising: a source 

of ?uid pressure including an associated reservoir; a re 
versible hydraulic motor having alternate inlets; a valve 
body having an elongated bore; ?rst, second, third, ‘fourth, 
and ?fth passages in the valve body respectively com 
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municating with the bore at axially spaced intervals in 
numerical order; means respectively connecting the ?rst 
and the ?fth passages to the alternate motor inlets; a ?rst 
check valve means mounted in the bore between the ?rst 
and second passages and biased toward a closed position 
wherein it blocks the ?ow of ?uid from the ?rst passage 
to the second passage; 9. second check valve means 
mounted in the bore between the fourth and fifth passages 
and biased toward a closed position wherein it blocks the 
?ow of ?uid from the ?fth passage to the fourth passage; 
a ?rst axially shiftable pilot piston normally positioned in 
the bore between the second and third passages; a second 
axially shiftable pilot piston normally positioned in the 
bore between the third and fourth passages, the pistons 
moving in unison toward and opening the second check 
valve means in response to pressurization of the second 
passage, moving in unison toward and opening the ?rst 
check valve means in response to pressurization of the 
fourth passage, and moving in opposite directions to open 
both check valve means in response to pressurization of 
the third passage; and a control valve means shiftable 
into a ?rst position wherein it connects the third passage 
to the reservoir only, a second position wherein it con 
nects the second passage only to the ?uid pressure source 
and the fourth passage to the reservoir, a third position 
wherein it connects the fourth passage only to the ?uid 
pressure sourceand the second passage to the reservoir, 
and a fourth position wherein it connects the third passage 
only to the ?uid pressure source and the second and 
fourth passages to the reservoir. 
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